INTRODUCTION
============

Emergency medicine (EM) residency programs receive hundreds of applications each year for just a handful of residency positions. Residency applicants to Accreditation Council for Graduate Medical Education (ACGME)-accredited EM residencies submitted an average of 48.2 applications each to programs in 2017, a 50% increase from 32.2 applications each five years ago.[@b1-wjem-20-132] The Association of American Medical Colleges (AAMC) has noted this trend across specialties and has encouraged students to apply to fewer programs, citing diminishing returns with an increased number of applications.[@b2-wjem-20-132] Residency programs continue to search for methods of managing this increased volume of applicants, from the Standardized Letter of Evaluation (SLOE) aimed at allowing programs to rank applicants more effectively[@b3-wjem-20-132] to coordinated interview days by institutions in the same geographic area, allowing applicants to curb the significant costs associated with travel to an increasing number of programs.[@b4-wjem-20-132]

Starting in the 2017--2018 application cycle, the AAMC implemented the Standardized Video Interview (SVI) as a pilot component of the Electronic Residency Application Service (ERAS®) for all applicants to EM residency programs. The SVI is intended to provide program directors (PDs) with standardized, reliable, and comparable information about applicants' interpersonal communication skills and professionalism, allowing residency programs an additional data point by which to sort applicants, with a secondary goal of boosting the applications of applicants who might not otherwise have been considered.[@b5-wjem-20-132] In past years, these characteristics could only be rated during in-person interviews. Questions were reviewed by subject matter experts in EM and graduate medical education and linked to ACGME competencies to ensure maximum validity.[@b6-wjem-20-132] Following the 2017 pilot, it was demonstrated that there was no correlation between the SVI score and United States Medical Licensing Examination Step 1 exam scores, validating one of the objectives of the SVI: that it measure characteristics separate from academic knowledge.[@b5-wjem-20-132] It has yet to be determined, however, the level of correlation that exists between SVI score and how applicants are currently evaluated by faculty during in-person interviews. The goal of this study was to determine the correlation of the AAMC's SVI score to interview faculty gestalt of professionalism and communication skills during in-person interviews at the University of Wisconsin Emergency Medicine Residency program during the 2017--2018 application cycle. Our hypothesis was that the SVI scores should correlate with our faculty's gestalt of communication skills and professionalism.

METHODS
=======

SVI
---

When taking the SVI, the applicant receives a total of six questions, one at a time, presented on a personal computer. They are allowed up to 30 seconds to prepare their answer, and then up to three minutes to record their response. Questions are not provided prior to the start of the interview. Questions were first vetted by a group of residency PDs for potential bias and relevance to ACGME competencies.[@b7-wjem-20-132] Each of the applicant's answers are then graded by six different trained evaluators who use a standardized rating scale developed by PDs and have an opportunity to practice and receive feedback using the rating scale. Raters also receive training in unconscious bias. Each question is rated on a five-point scale with total scores falling between 6--30 (pilot mean: 19.1, standard deviation \[SD\] 3.1). Applicants are unable to retake the SVI or void their score. An applicant's video and score are available for viewing by EM residency program leadership within the applicant's ERAS application during the current pilot.

###### Population Health Research Capsule

What do we already know about this issue?

*Communication and professionalism are essential aspects of competent physicians and could previously only be evaluated by residencies during the in-person interview. The Association of American Medical Colleges (AAMC) introduced the Standardized Video Interview (SVI) to assess applicants' competency in these domains*.

What was the research question?

How do SVI scores compare to faculty evaluations of applicants' communication and professionalism?

What was the major finding of the study?

*There was no correlation between SVI scores and faculty communication and professionalism scores*.

How does this improve population health?

*SVI scores appear to provide novel data to the residency application process which could aid in the selection of physicians with strong professionalism and communication skills. More research is needed to determine how SVI scores correlate with residency performance*.

Setting
-------

The University of Wisconsin Emergency Medicine Residency is a three-year residency program with 12 residents per year, based at a tertiary-care hospital located in Madison, Wisconsin.

Applicant Screening
-------------------

During the applicant screening process, the program director (PD) and the two assistant program directors (APD) reviewed each applicant's entire file with the exception of the SVI information, which was not examined in any way. Applicants were assigned a composite score based on academic and clinical achievement, which was used to generate a list of applicants invited to interview. The screening and invitation process was identical to what had been used in prior years before the SVI information was available.

Applicants
----------

All applicants who attended an interview at the University of Wisconsin Emergency Medicine Residency program during the 2017--2018 interview season were eligible for inclusion; there were 11 interview days in total. We excluded internal applicants (from the University of Wisconsin School of Medicine and Public Health) since faculty may have had previously formed opinions about their communication skills and professionalism.

Interview Day
-------------

Prior to each interview day, all faculty members who were interviewing applicants received the ERAS file for each applicant. At the start of each day, one of the investigators gave faculty a standard set of instructions. Interviewers were asked to conduct their interview in their usual fashion (unstructured---ranging from casual conversation to behavioral interview questions depending on individual faculty preference), but to use applicants' responses to these questions to rate their competence in the areas of communication and professionalism alone, with a score of 1 representing the least effective professionalism and communication skills an applicant could demonstrate and a 25 representing the most advanced professionalism and communication skills an applicant could demonstrate. This score was dubbed the "faculty gestalt score." A 1--25 scale was chosen to mirror the SVI's 6--30 scoring scale as closely as possible, removing the additional complexity of a nonstandard starting integer. While the SVI scores applicants from 1--5 across six individual domains to generate a composite final score, this was deemed unfeasible for faculty to complete for each applicant during the brief duration of a standard residency interview; hence, a single gestalt score was used instead.

Immediately after each interview, each interviewer recorded the score for the applicant's communication and professionalism based on the interview alone along with their overall interview day score for each applicant (the "interview score"), which was based on a much broader range of factors (e.g., personal statement, research experience, academic interests) and was identical to the system used in previous years to evaluate and rank applicants.

Every applicant interviewed with four faculty members during their interview day: the PD and one of the APDs interviewed all applicants, while the other APD was present for every interview day but did not interview every applicant, and the remainder of the interviews were performed by other members of the faculty group. A total of 19 different faculty members participated in the interview season. All interviewers were core faculty members who use the ACGME EM Milestones to help assess residents after each shift, including the Interpersonal and Communication Skills (ICS) and Professionalism (PROF) milestones.

After each interview day, the professionalism and communication faculty gestalt scores were recorded by the residency coordinators in a confidential, secure spreadsheet along with the overall interview scores, which only the residency leadership team had access to. Other than the addition of the professionalism and communication faculty gestalt score, the process was identical to the previous year's interview process for applicants.

Analysis
--------

All of the SVI scores for applicants were transformed to our 1--25 rating scale by subtracting five from each score for ease of comparison and interpretation. This new score became the "transformed SVI score." With an alpha = .05 and power = 0.80, the projected sample size needed to detect a medium correlation (r~s~=0.30) is approximately n = 85. For each applicant, a mean of all available faculty gestalt scores was calculated. We used Microsoft Excel to compute ranges, medians and means and SPSS was used to calculate Spearman's rank correlation coefficient (r~s)~ for the transformed SVI score, the professionalism and communication faculty gestalt score, and the overall interview score. Krippendorf's alpha (similar to Cohen's kappa with similar standards for acceptable agreement[@b8-wjem-20-132] but allows for missing data) for faculty gestalt scores was calculated using ReCal OIR, available at <http://dfreelon.org/utils/recalfront/recal-oir/>.

This study was deemed to be exempt from full institutional review board (IRB) review by the The University of Wisconsin Health Sciences IRB. This study also received approval from the AAMC to use SVI pilot data.

RESULTS
=======

A total of 125 applicants were included in the analysis, with 423 faculty gestalt scores total out of a possible 500 generated over the interview season. Means and SDs for the transformed SVI score and the faculty gestalt score are listed below in the [Table](#t1-wjem-20-132){ref-type="table"}. The mean transformed SVI score was 14.6 (+/− 2.6), the mean faculty gestalt score was 17.9 (+/− 3.0), and the mean interview score was 6.7 (+/− 1.7).

There was no significant correlation (r~s~(123)=0.09, p=0.30) between transformed SVI scores and faculty gestalt scores ([Figure 1](#f1-wjem-20-132){ref-type="fig"}). Additionally, there was no correlation (r~s~(123)=0.01, p=0.93) between overall interview scores and transformed SVI scores ([Figure 2](#f2-wjem-20-132){ref-type="fig"}). There was, however, a significant correlation with a medium effect (r~s~(123)=0.65, p\<0.01) between the faculty gestalt score and the overall interview score ([Figure 3](#f3-wjem-20-132){ref-type="fig"}).

We calculated Krippendorff's alpha to determine the agreement between faculty raters of communication and professionalism and found it to be 0.26, suggesting low inter-rater reliability.

DISCUSSION
==========

Our results showed no significant correlation between SVI scores and faculty gestalt. For our residency program, the SVI appears to provide new and unique applicant data that differs from any data currently generated during the interview process. The challenge for programs centers on whether and how to use this information during the recruitment season.

According to the AAMC, EM programs should consider adding the SVI score to the composite score during the initial applicant screening process to determine which applicants are invited to interview.[@b9-wjem-20-132] This stage of the application process generally includes data such as USMLE step scores and SLOE performance. Incorporation of the SVI at this early stage would allow for consideration of non-academic factors into the screening process; however, it could also give it an impact beyond that of many other available ERAS data points not frequently used in the composite score, such as leadership or research experience. Determining the ideal weight of the SVI score at this early stage compared with other composite score elements poses a particular challenge when the link between SVI scores and residency performance has not been firmly established.[@b7-wjem-20-132] Our research further suggests that using SVI scores during this stage as a surrogate for how faculty would feel about an applicant's professionalism and communication would not be effective, since the two scores were not correlated.

It is not surprising that faculty gestalt and overall interview scores are highly correlated, as they are based on observation of the same interview. One potential explanation for the disparity between SVI and faculty gestalt scores, however, lies in what is being assessed by faculty gestalt. While faculty were instructed to score professionalism and communication skills as objectively as possible when generating a faculty gestalt score, an applicant's "fit" or similarity to existing residents and faculty can color assessments when evaluating potential trainees and future colleagues. This sense of how an applicant will fit within the culture of a program and institution inevitably invokes implicit bias, which can have significant long-term consequences for diversity, inclusion, and overall program identity. It can also vary greatly between individuals, as seen in the low inter-rater reliability of our faculty gestalt scores, consistent with prior literature on the unreliability of unstructured interviews.[@b10-wjem-20-132] Despite knowledge of this variability, residencies continue to put great faith in interviewers' aggregate impression of applicants' skills and potential for success.[@b11-wjem-20-132] Perhaps, then, an objective SVI score is a welcome addition to our interview process, introducing a more objective measure of interpersonal skills than has previously been possible.

Alternatively, a more concerning possibility raised by this study is that the SVI score does not measure the professionalism and communication skills that it purports to measure, instead measuring other variables such as applicants' performance and improvisation skills, an objection that has been raised before.[@b12-wjem-20-132] Accurately assessing interpersonal skills via a one-way interaction with technology may be inherently problematic and does not have the same base of validity evidence for assessing resident competency in the literature as techniques such as the Mini-Clinical Evaluation Exercise and 360-degree evaluations.[@b13-wjem-20-132] Similarly, while professionalism assessments around ethics and moral reasoning (such as the SVI) have been shown to be reliable and valid,[@b14-wjem-20-132] there is concern that these may not translate well to observed behaviors.[@b15-wjem-20-132] Finally, while the SVI currently does not cost students money during the pilot phase,[@b5-wjem-20-132] the significant resources required to execute this project suggest that it is unlikely to remain free to students. As the cost of applying and interviewing for residency is already estimated at ≈ \$8,000 per student,[@b16-wjem-20-132] there should be significant caution with burdening students with a further source of stress and cost when the value it provides is currently unclear.

LIMITATIONS
===========

Our study has several important limitations. The sample size was small, and it was drawn from a single year of data collected at one institution. Some of the faculty gestalt scores were missing, likely due to interviewers forgetting to record a score or running out of time. However, missing scores represented a relatively small portion of the data. To create similarity with the SVI's 6--30 scoring, we used a 1--25 scoring system; however, it may have been difficult for faculty to differentiate between scores with this many items in the rating scale (e.g., between a 20 and a 21).

Although interviewers received standardized instruction at the beginning of each interview day, we did not formally train them, provide formalized feedback, or define how they should rate an applicant's professionalism and communication, raising the possibility that interviewers assessed and rated these qualities differently. Interviewers also had access to applicant's application files when assigning faculty gestalt scores, raising the possibility that factors other than interview performance affected their scores. While our core faculty are familiar with the EM Milestones and use them frequently to assess residents, we did not specifically review the content of the interpersonal communication skills and Professionalism milestones with faculty as a part of this study. Interviewer implicit bias is an additional concern that was not assessed by this study. We believe that overall, however, our methods are likely representative of how other institutions currently assess applicant communication and professionalism skills during the interview process.

CONCLUSION
==========

SVI scores for our cohort of 2017--2018 applicants showed no correlation with our faculty's gestalt rating of applicants' communication and professionalism during their interviews. It is unclear at this time if either metric is correlated with future applicant success. The uncertainty about the current value of the SVI score represents an opportunity for future research prior to a broader roll-out, which might explore the potential correlations between SVI scores and success in the match, professionalism citations, clinical performance, and Press-Ganey ratings.
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###### 

Range, median and mean transformed Standardized Video Interview (SVI), faculty gestalt, and interview scores, with standard deviations (SD).

           Transformed SVI score   Faculty gestalt score   Overall interview Score
  -------- ----------------------- ----------------------- -------------------------
  Range    9--21                   2--25                   1--10
  Median   15                      19                      7
  Mean     14.6                    17.9                    6.7
  SD       2.6                     3.0                     1.7
